456

MONTHLY WEATHER REVIEW.

DrcEMBER, 1896

tive humidity. Without going into details it can he stated
that practically the same argument applies to the other days
and places.

From a consideration of the various statistics from differ-
ent localities that have come under the writer’s notice, it
seems that sunstroke is as frequently associated with a very
low relative humidity asit is with a very high relative humid-
ity. Apparently the first one to call attention to the occur-
rence of sunstroke with a low relative humidity was Dr. A.
J. Miles, of Cincinnati, in a paper read hefore the American
Public Health Association in 1881 (“ Sunstroke Epidemic of
Cincinnati,” Public Health, Vol. VII), and this present paper
confirms his statements.

RELATIVE HUMIDITY INSIDE AND OUTSIDE OF
BUILDINGS.

By A.J. Hexry, Chief of Divigion of Records and Meteorological Data.

In Weather Bureau Bulletin No. 19—Report on the Rela-
tive Humidity of New England and Certain Other Locali-
ties—some results are given of observations on the relative
humidity within and without the Weather Bureau huilding
in Washington, D.C. The conclusion there reached was that
outside hygrometric observations could not be depended upoen
to give the humidity conditions within, except when the
temperatures outside and inside were substantially the same.

The observations, as will be seen by a reference to the bul-
letin above mentioned, consisted in a simple determination
of the relative humidity of the air in the observer’s oftice and
in the standard thermometer shelter on the roof. They were
continued from the date of publication of the bulletin above
mentioned, April 22, with a few interruptions, to June 18,
1896.

The new material confirms in a general way the conclusion
heretofore reached. It.is worthy of mention, however, that
while there is close agreement between the relative humidity
inside and outside, so long as the temperatures are the same,
many cases will arise when the inside and outside tempera-
tures differ by a considerahle amount even in the warmer
part of the year.

The greatest differences between the relative humidity in-
side and outside are found when the outside air is saturated,
or nearly so, and, also, after a period of rain, when the tem-
perature of the outside air has fallen considerably helow the
temperature of the room. During the period included be-
tween the dates above mentioned the differences hetween
outside and inside (outside—inside) ranged from 36 per cent
below to 28 per cent above; that is to say, the inside fell 36
per cent below the outside on one occasion and rose 28 per
cent above it on another. :

On 14 days out of the 45 (31 per cent of the time) the
variation was over 10 per cent at the hour of ohservation, 2
p. m.

It is obvious, from a consideration of the weather condi-
tions at the time some of the greatest differences were ob-
gerved, that better ventilation, or perhaps a more perfect
mechanical mixture of the air outside and inside, would have
resulted in a closer agreement between the calculated humid-
ity values. )

The observations were made originally for the purpose of
determining how far the ordinary hygrometric observations
made in standard roof shelters could be safely used as indi-
cating the probabhle moisture conditions in cotton mills in
the immediate vicinity. It has been shown that the varia-
tion in a closed room is much smaller than in the open air
as would naturally be expected, and that the agreement
between the humidity of a room and that of the outside air
depends almost wholly upon the amount of ventilation and
the temperature of the room. It is possible, of course, to
increase the moisture in a room much beyond the natural

amount, but it will always be necessary to provide for a
renewal of the air at short intervals, since the limit of endur-
ance in a still, hot and damp atmosphere is soon reached.

Relative hnumidity inside and outside of the Weather Bureaw buiding, Wash-
inglon, D. C.

Dry Wet Relative
thermometer. thermometer. humidity.
Date

Inside.| Outside. (Inside.| Outside. Inside.“Outside.
o o N @ Perct.y FPercel.
2.0 39.0 54,0 36.0 28 T
7.5 38.0 50.0 32.0 26 50
71.0 41.5 52.0 36.0 A4 5
4.0 45.5 54.0 40.5 33 64
4.0 60.5 56.0 51.5 30 68
3.0 46.5 54,0 42,5 5 T2
70.0 45.0 53.5 39.5 X 61
71.0 33.5 56.0 33.5 37 100
69.5 2.5 52.0 3.5 26 654
2.0 30.0 55.0 2.0 31 b7
2.0 32.2 53.5 26.0 W 38
2.0 33.5 57.0 33.5 38 100
68.0 37.0 53.0 33.0 34 66
V3.0 62.0 63.0 58.0 14 79
.o 36.5 5.0 33.0 33 62
3.0 43,0 50.5 39.0 30 I
A 40.0 55.0 32.0 3 38
4.0 49.5 5.0 41.0 33 46
4.0 55.0 35.0 50.0 36 56
LY 42.0 53.7 37.3 33 64
70.0 41.0 53.0 34.0 20 46
3.0 66.0 54.0 35.0 25 46
£6.0 50.0 51.0 40,0 2 38
2.0 43.0 58.0 40.5 42 81
5.0 7.0 60.0 41.0 40 7
80.0 0.0 65.0 65.0 44 7
52.0 83.0 67.0 60.5 43 49
9.0 §81.0 62.0 62.0 37 33
84.0 © 86.0 66.0 68.0 38 39
88.0 9.5 70.0 1.5 40 37
89.0 9.0 69.5 70.5 36 37
81.0 81.0 65.0 65.0 41 41
4.0 63.5 55.5 49.0 28 32
7.9 69.5 61.2 55.2 37 47
73.0 63.0 65.0 60.0 65 8
74.0 5.5 66.0 60.0 65 38
81.0 82.5 | » 65.0 64.5 41 36
74.0 56.0 64.0 49.5 58 63
69.0 63.0 57.0 52.0 T 46
8.0 8.5 0.0 69.0 67 38
90.0 01.5 69.5 68.0 36 28
86.0 86.0 66.5 66.0 35 34
.8 TR 67.0 66.2 b7 54
75.0 4.0 70,0 69.0 8 8
TR .0 56.7 57.5 41 28
88.0 91.0 4.0 68.0 52 30
el 56.0 64.0 55.5 685 @w
69.8 63.0 63.8 1.0 w2 89
5.8 6.0 70.8 71.8 i 82
H.T 5.0 64.0 63.5 52 53
71.0 68.0 4.8 63.0 0 w6
.8 80,0 71.0 1.5 73 66
8.0 79.0 66.2 05.0 54 v
8.0 85.5 70.0 3.5 67 56
5.0 78.0 61.0 58.0 44 39
7.0 a5 61.0 61.0 47 43
6.9 75.2 65.8 63.3 58 55
3.0 2.0 61.3 57.6 51 40
e 1.7 60.0 57.0 47 39
4.8 4.0 61.0 60.0 45 43
7.0 66.0 66.0 64.0 54 N
5.2 3.8 68,0 65.8 69 66
80.5 80.5 67.5 67.5 51 51
86.0 87.5 6.0 5.0 57 57
R0.0 .o 71.0 68.5 64 85
e 6.5 60.0 66.0 47 57
6.0 .o 65.0 60,0 55 35
78.0 81.5 61.0 61.5 36 30
3.0 62.3 65.0 65.8 65 82
1.0 68.5 64.5 62.5 70 K
3.5 .5 68.5 67.5 78 78
5.0 4.5 69.0 68.5 4 ki
8.0 9.4 68.0 69.0 60 5%
76.0 4T 5.7 64,8 58 59

AUTOMATIC CLOUD PHOTOGRAPHY.

By OLiver L. Fassia, Observer, Weather Bureau.

The following interesting items are quoted from a letter
recently received by the Editor from Mr. Oliver L. Fassig:

Through the kindness of Dr. von Bezold and Professor Sprung, I
spent the whole of the month of October at the Potsdam Observatory,
and took part in the daily observations of cloud height and velocity
which are being carried on there in accordance with the International
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Cloud Committee. Photographs are taken with the phototheodolite
every two hours from daylight to dusk. Already over 500 plates are
ready for measurement. I assisted daily in the clond photography,
and also measured some of the plates and calculated the heights and
velocities, both by formula and by a very convenient graphic method
which is to be used in most of the work. I found this month’s work
most interesting and profitable. There is a great field for good work
in this direction. The method is far more reliable than that of the
direct theodolite work, and more convenient. The expense of main-
taining a few such stations is not great where the work can he done in
connection with gtations already established.

An interesting experiment has just been tried at the Potsdam Observa-

tory in the way of an automatic apparatus for cloud photography. The
first cloud picture was made about two weeks ago. The method proves

to be entirely feasible. The apparatus weighs fully 1,000 pounds. It
is built of brass, and is inclosed 1n a case about b feet by 2 feet by 2 feet.
The first impression on looking at it is one of hewilderment at the com-
plication of wheels, levers, and chains; but everything is solidly huilt,
and apparently will not easily get out of repair. The apparatus is en-
tirely automatic. Ybu simply *‘ press the button and the machine does
all the rest.” About twenty photographic plates are put into one end
of it to start with. Immediately on closing the electric cirenit a large
weight begins to descend in both machines (there are of course two
similar machines, one at each station and electrically connected). The
descent of this weight opens the outside lid of the case, which protects
the apparatus against the weather. As soon as this is done the shutter
of the objective opens and closes, giving about a half second exposure
of the plates. This done, an endless chain is set in motion which car-
ries the exposed plate to the forward end of the case and at the same
time brings a fresh plate from the rear and places it in position under
the objective ready for the next exposure. This done, the lid closes
and a bell rings as a signal that the performance is over. The appa-
ratus is restricted to the taking of one zenith and two horizon exposures
at an angle of 90°. The other two horizon exposures could be added,
but this would further complicate the apparatus. These two automatic
machines are soon to replace the two phototheodolites now in use. No
ohserver will be necessary at the substation, as the man at the prineipal
station decideg upon the time and the portion of the sky to be photo-
graphed and closes the circuit which automatically sets hoth machines
in motion. The present form of this automatic apparatus is not likely
to come inko general use, as it is too complicated and expensive. The
cost will probably reach $1,000 for each machine. The phototheodo-
lites can probably be purchased for about $200 cach, and have a greater
range of usefulness.

THE BALLOON ASCENSIONS OF NOVEMBER 14, 1896.
By Dr. R. AssmanN, of Berlin.

In the November REview, page 415, we have noticed the
temperature results of the simultaneous balloon ascensions, as
published by Mascart in the Paris Comptes Rendus, and by
Lancaster in Ciel et Terre, and have drawn some conclusions
therefrom. We are indehted to Dr. Assmann and Mr. Oliver
L. Fasgig for an early copy of the Anzeiger, Berlin, Novem-
her 23, from which we copy the following interesting account
of the work done on the 14th of November:

After a short sketch of the recent history of the progress
of meteorological hallooning, in which he gives full credit to
Hermite and Besan¢on for their work with sounding balloons,
and states that the Berlin scientists promptly followed the
example of their French colleagues, Assmann says:

In Paris, Berlin, and St. Petersburg, for some time past everything
had been ready for a simultaneous ascension, while in Strashurg and
Munich preparations were guickly made after the close of the Meteoro-
logical Conference in Paris in September. Therefore the proposition
emanating from Paris to make a first experiment in this direction dur-
ing the night of November 13-14 met with general approbation. The
identity of methods of observation must, of course, be considered as
the most important condition for the attainment of comparable results;
therefore, Strasburg and Berlin ordered self-registering apparatus at
once from the famous firm of Richard Bros., in Paris, and which were
properly tested by Hermite and Besangon.

The experiments were made in the following manner: In Paris the
new balloon “ Aerophile IIL,” constructed by Besancon out of very
light varnished silk and containing 400 cubic meters, ascended at 2 h.
6 m. (?a.m.). Atthesame time, that istosay, at2h, 22 m., the balloon
““Strasburg” of 320 cubic meters ascended from Strasburg. At 2 h. 51
m., the 250 cubic meter balloon * Cirrus,” also made of varnished silk,
ascended from Berlin; but in consequence of its former employment
as a military balloon and of the damages it had sustained in six pre-
vious ascensions, among them the highest as yet made, 20,000 meters,
it was full of breaks and repairs.

In addition to these there was sent up at St. Petersburg a similar regis-

tering halloon whose dimensions are not yet known to the writer. As
complementary to these balloons, which were destined for the highest
altitudes, other ascensions were made by balloons manned by aero-
nauts and equipped for scientific observations; of these the balloon
‘“ Akademie,”” with Dr. Erk, as observer, astended at Munich at 6 h. 47
m. {?a. m.); at 2 h. 44 m., and therefore nearly simultaneous with the
registering balloon * Cirrus,”” the military balloon ¢ Bussard,”” of 1,300
cubic meters capuacity, ascended at Berlin with First Lieutenant von
Kehler as aeronaut, and Berson, the well-known ‘‘ German Glaisher,”
as meteorologist; at 3 h. 15 m. a military balloon ascended at Warsaw,
and at 4 a. m, a similar one at St. Petersburg.

Thus, therefore, except at Munich, theascensions were nearly simul-
taneous at all places; that is to say # about 2 o’clock, Paris time, simul-
taneously from Paris to St. Petershurg, seven balloons equipped for
scientific purposes were floating in the air, one at Paris, Strasburg, and
Warsaw, and two at Berlin and St. Petersburg, respectively. The fol-
lowing accounts of these ascensions and their results have been received.

The registration balloon, ascending at St. Petersburg, attained only
an altitude of 1,500 meters when it burst; the military balloon, manned
by observers, attained 5,000 meters altitude and a temperature of the
air of —27° C., or according to another telegram, only — 24°C.; after a
voyage of eight hours it descended near Pskoff, southwest of St. Peters-
burg, at a distance of 260 kilometers. At Warsaw, by order of the
Russian Minister of War, a second military balloon ascended which
was driven by a north-northwest wind into Gralicia, where it descended
near Brzozoft, at a distance of 300 kilometers from Warsaw; nothing -
has yet been learned as to the altitude and temperature attained in this
voyage nor the time of its duration. The balloon sent up by the
Munich Association for Aeronautics attained its greatest altitude at
3,400 meters, and descended after a voyage of seven and one-quarter
hours, in the neighborhood of Lungitz, near Linz in Austria, having
traveled 200 kilometers almost directly eastward from the point of as-
cent; nothing is yet known as to the observed temperatures. The
registration balloon ‘‘Strasburg,”” ascending from Strasburg, after a
voyage of an hour and a half (during which it attained 8,000 meters
altitule and a minimum temperature of —30° C.) descended in the
Black Forest, where it was soon afterwards found. (The movement
was, therefore, in an easterly direction.) It is peculiar that the regis-
tration of the lowest temperature, — 30°, C., occurred at the altitude of
6,000 meters, and that higher temperatures were shown at greater alti-
tudes.

At Paris the registration halloon ““ Aerophile ITI” ascended in calm
but cloudy weather and took a direction toward the north-northeast,
but disappeared from view in a few seconds. To the greatest anxiety
of all interested nothing was heard of this halloon for many days, so
that it was feared that it had fallen into the North Sea. Because of
some remarkable phenomena reported from Wulferstedt and Ummen-
dorf, localities lying west of Madgeburg, it was believed that the miss-
ing balloon might have some connection therewith, since a journey of
about $00 kilometers could not be considered improbable. In fact, our
regiztration balloon “ Cirrus ”’ in it first voyage had landed in Bosnia,
having described 1,000 kilometers in ten hours.  After all instructions
had been sent out for seeking the balloon in that region the agreeable
news was received that “ Aerophile ITI,”" after a voyage of five and a
half hours had descended near Graide, in Belgium, 235 kilometers
northeast of Paris; it had attained an altitude of about 15,00) meters
and temperature of —63° C.

The registration balloon “Cirrus,” starting from Schoenberg near
Berlin (which in its six previous voyages had penetrated higher into
the atmosphere than any other piece of apparatus made by human
hands, and in it flight towards Bosnia had attained 15,500 meters,
toward Minsk, in Russia, 18,500, and toward the Danish island, Lolland,
had attained 21,0000 now made its last, its funeral voyage. The balloon
material (varnished silk) frequently mended, and hecome defective,
could no longer stand the great resistance of the air, due to the rapid
agcent, and at 6,000 meters altitude it split, so that after an hour’s voy-
age it sank to the earth. In consideration of the circomstance that the
registration apparatus ordered from Paris, had been received only a
few hours before the voyage, and could, therefore, not be again com-
pared with the standard, two registers—a barograph and a thermo-
graph, similar to our home apparatus—were, for the sake of certainty,
fastened with the Paris instrument in the basket that carried the
apparatus, and which was wrapped in a bright metallic paper (blank
Nickel-papier); by this addition the weight was increased by many
kilograms, but on account of the buoyancy of the pure hydrogen
gas used by the Aeronantic Corps of the Army, this would not have
prevented the halloon from attaining the height of 16,000 or 17,000
meters if it had not been brought to a premature descent by the ahove-
mentioned break in the material. This precaution proved to he very
advantageous, for, by reason of some one of the unavoidable shocks
attending the preparation for the ascent the recording pen of the
French thermograph must have become loosened from its fastening so
that this part of the apparatus did not work. On the other hand, the
German thermograph from the workshop of R. Fuess, in Steglitz,
which had been carefully tested a few days hefore, showed in a very
interesting way that the temperature rose from —1° (., near the earth’s



